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FE... the theory of elasticity in solids it is well-known 
that the stresses acting on any element of a body under 
plane stress, that is, stresses which may be referred to 
two axes at right angles in a plane (stresses referred 
to a third axis, which is perpendicular to the plane, being 
neglected), may be expressed by means of two stresses 
at right angles to each other and normal to the element 
and tangential stresses acting across the end faces of the 
element. It is further known that if the element is rotated 
through an angle with respect to the reference axes there 
is one value of the angle of rotation at which the shear- 
ing stresses vanish, one of the normal stresses becomes a 
maximum, and the other normal stress becomes a mini- 
mum. These normal stresses, which are always 90 de- 
grees apart, are called principal stresses, and may be 
given the symbols P and Q. The directions of these 
stresses are called principal-stress directions. The shear- 
ing stresses reach a maximum value of (P—Q) /2 at an 
angle of 45 degrees with either principal-stress direction. 

If a plate of glass under plane stress is viewed in a 
polariscope two varieties of lines or bands are found. If 
the glass is thick enough or the stress great enough (the 
use of a sensitive tint plate in this connection usually 
introduces complications because of the different vibra- 
tion directions in different quadrants) colored bands or 
areas will be seen; and wherever the same color exists 
the path-difference is equal and is proportional to (P—Q). 
These lines, bands, or areas are the isochromatic lines. 
Another variety of line or band also exists. This is 
black, and along any such line the principal-stress direc- 
tions make equal angles of inclination with the reference 
axes. By rotating the specimen through 90 degrees at 
suitable intervals, say 5 degrees, it is possible to map 
out a complete family of these lines, the isoclinic lines, 
each of which represents a locus of points where the 
principal stresses are equally inclined to the reference 
axes. 

Maxwell’ presented a pair of simplified equations of 
equilibrium for the stresses at a point. These are 
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On integration these become 
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in which 
P and Q = principal stresses 
Po and Qo = known stresses at the starting points of 


integration 

sp =the distance along the P line from the point 
where P = Po 

Sq =the distance along the Q line from the point 
where Q = Qo 


Sp = value of sp at the point considered 
Se = value of sg at the point considered 
rq = radius of curvature of the Q line at this point 
rp = radius of curvature of the P line at this point 


In practical work it is difficult to measure directly the 
values of rg and rp from a plot of isoclinics and lines 
of principal stress. Hence A sg/A¢ is substituted for 
rg, and A sp/A¢ for rp, where A sg and A sp are the 
arcs on the stress line normal to the path of integration, 
and Ag@ is the difference between the angles of rotation 
which produced the isoclinis. 


The equations then become 
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A modification suggested by Filon* gives 
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where yp and ya are the angles through which the P 





513 

























































ne Sk. De Sr ee ce 










































































































































































































































































line of stress and the Q line of stress, respectively, must 
be rotated in a counter clockwise direction to bring them 
upon the isoclinic, and go is the angle of rotation of the 
specimen which produced isoclinics were P = Po and 
Q =v. 

Relatively simple stress systems which yet involve a 
difference of stresses at a point come readily to mind. 
If a rod of glass is viewed along its axis in polarized 
light, the stress at every point is the difference between 
the radial stress and the tangential stress. While not 
actually a case of plane stress, this system may usually 
be considered as such. Another simple system is that in 
which a length of glass tubing is sealed to the center of 
a flat plate, with the tube normal to the plane of the 
plate. Here again radial and tangential stresses occur 
at each point within the strained area. If a small plate 
of glass is heated to softness at each corner, and cooled 
rapidly, an irregular stress system results; and the 
analysis involves the difference of the principal stresses 
at almost every point. Numerous other examples could 
be cited to illustrate the point. 

It is evident then that, in general, at any point in a 
plate of glass under plane stress the path-difference 
measured with polarized light is proportional to P—Q, 
that is, proportional to the difference in the principal 
stresses at the point in question. There are of course 
special cases in which either P or Q is absent.* A bar 
of glass in simple tension or compression is an example 
of this. The stress in a well-annealed glass bead fused 
to a metal rod when the bead is placed with its long axis 
perpendicular to the path of light, is another example. 
In general, however, the stress equation must be 

R= C(P— Q)d, 
where R is the path-difference, C is the photoelastic con- 
stant of the glass, (P—(@Q) is the difference of the prin- 
cipal stresses, and d is the thickness of the glass at the 
point under investigation. 

In rare cases (P—Q) may equal zero, although the 
stresses in the glass may have dangerous magnitudes. 
Or, the path-difference may be the same for an infinite 
number of pairs of principal stresses. Thus, 


P Q (P—Q) 


3 2.5 0.5 
2.5 2.0 0.5 
2.0 eis 0.5 
1.5 1.0 0.5 
1.0 0.5 0.5 


In general, then, the path-difference is not a measure 
of the stress at a given point but is a measure of (P—Q), 
the difference in the principal stresses at the point. It 
is true that (P—Q) may be used to estimate the maxi- 
mum shear at the point, equal to (P—Q) /2; but maxi- 
mum shear, while useful for predicting failure in ductile 
materials, has little value for a like purpose with brittle 
materials such as glass. 

There are of course cases where the method of graph- 
ical integration, which employs the equations previously 
given, is not applicable. Consider the case of a sheet of 
tempered glass, where the ray of light traverses first a 
thickness of compression, then a thickness of tension, and 
finally another thickness of compression. This is not a 
case of plane stress because the variations in the kind 
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and intensity of stress through the thickness cannot be 
neglected. Moreover, the method of graphical integra. 
tion fails completely if the stress at the starting point is 
not known. Fortunately, such cases are not common. 

Path-difference is determined in several ways. ‘If the 
retardation of the sensitive tint plate is known, and the 
retardations corresponding to various interference colors 
are read from a chart similar to Newton’s color scale 
(found in most books on petrography), the path-differ. 
ence may be estimated roughly from color alone.* A 
graduated quartz wedge or a Babinet compensator may 
be used for greater accuracy. For extreme accuracy, a 
polarimeter of the type described by Goranson and 
Adams’ is the most convenient method of measurement. 
A method recently described® employs standard discs of 
glass, each disc being strained in such a way as to sive 
a path-difference which varies between narrow limits, 
Regardless of the method used, the quantity measured is 
the path-difference, and, except in special cases, is not 
the stress. Hence, great caution must be exercised’ in 
interpreting such results in terms of stress in the g!ass 
under examination. 


The foregoing discussion offers little comfort to the 
glass technologist who hopes to hold a glass article ina 
polariscope to determine at a glance the stress distribu- 
tion in the article. He can usually determine the pre-ise 
stresses only by integration along a line of principal 
stress in accordance with one of the equations given 
earlier. This is a somewhat tedious process, but the 
number of selected points can be kept to a minimum. By 
means of the isoclinics he may map out the lines of prin 
cipal stress, and may obtain a general picture of the 
stress system if he remembers that a concentration of 
stress is shown by convergent lines of P-stress or Q-stress 
or both, while divergent lines show decreasing stress. 
Uniform stress variation is shown by parallel lines of 
principal stress. 


On the other hand, he may often use conjecture with 
comparative safety. For example, if the glass article 
shows no color whatever (aside from the neutral tint) 
when held in the polariscope, no matter how turned, it 
is almost a certainty that no stresses are present, since 
(P—Q) is very unlikely to be zero everywhere. If the 
color in most of a glass article is the same, again proba- 
bility sanctions the conclusion that the stress distribution 
is similar to the color-pattern. But where the colors 
differ greatly in various parts of a glass article it is not 
possible to draw many conclusions from the color-pattern 
alone. The presence of colors high in the scale indicates 
a large difference in the principal stresses, and re-an- 
nealing is therefore the safest prescription. When, how- 
ever, the colors in some portions of the article are low 
in the scale, there is no assurance that dangerous stresses 
are not present. Hence, the use of standard discs, or any 
other method for estimating path-difference, may very 
often give completely erroneous conclusions concerning 
the stress magnitude and distribution in a glass article 


1J. C. Maxwell, Trans. Roy. Soc. Edinburgh, 20, 87 (1853); reprinted 
in “Scientific Papers,” I, 30, (Cambridge University Press, 1890) 

2L. N. G. Filon, Engineering 116 511 (1923); reprinted in Brit. 
Assn. Rep., 91, 350 (1923) 

3At a free boundary the directions of principal stress are normal and 
tangential to the edge, and the normal stress is always zero . 

4A. J.Monack and E. E. Beeton, Grass Inpustry, 20, 191 (1939) 

5R. W. Goranson and L. H. Adams, J. Franklin Inst., 216, 475-504 
(1933) 

*E, J. Goooding, J. Soc. Glass Tech., Trans., 22, 243 (1938) 
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THE WAREHOUSE SYSTEM AT BUCK GLASS CO. 


Warehouse and truck loading dock recently constructed at some distance from factory building 
atilizes ingenious ware conveying system which also serves factory and decorating department and 


rail shipping platform. 


Ms of the tonnage produced at the Buck Glass Co., 
Baltimore, goes into milk bottles, but the company also 
produces a substantial quantity of carbonated beverage 
bottles, proprietaries and specials. All of this ware is 
melied ‘in a single large oil-fired tank. Under these 
conditions, therefore, the fact that the Buck Glass Co. 
utilizes a modern conveying system to handle its finished 
botti-s between the inspection and packing department, 
the (‘ecorating department, the warehouse and the truck 
loading dock, is of considerable interest. 

In the Buck Glass factory building, the annealing 
lehrs pass down the sides of the melting tank and de- 
liver the annealed bottles in a large space in front of 
the -harging end of the tank, this space constituting the 
insp-ction and packing department of the plant. All 
type of bottles made are inspected at the ends of the 
lehr- and placed in containers, the beverage bottles ordi- 
nari!y being packed in cartons and the milk bottles in 















































































Fig. 2. Inspected and packed ware that is destined for the 
warehouse without decorating is placed on this rollr con- 
veyor which passes down the center of the building. 


wooden crates and cartons. Fig. 1 shows an inspection 
and packing station at the end of one of the lehrs, the 
annealed bottles approaching the workman from the 
right. At the left of the picture and just beyond the 
operator can also be seen one of the gravity roller con- 
veyor sections which are arranged to serve this depart- 
ment. 

The particular conveyor section shown in Fig. 1 passes 
directly across the building, with a manually-controlled 
bridge section near the center of the room to facilitate 
factory traffic. At the farther side of the room this con- 
veyor passes into the decorating department. 

Much of the ware manufactured in the plant does not, 
of course, enter the decorating department at all and 
this ware can be started on its way to the warehouse 
as soon as inspected and packed. For handling these 
undecorated bottles, a section of gravity roller conveyor 
is located about on the center line of the building and 








Fig. 1. One of the inspection and 
packing stations at the Buck Glass Co. 
At the left, just beyond the operator, 
will be noted one end of the gravity 
roller conveyor that leads across the 
factory to the decorating department. 


Fig. 3. The conveyor of Fig. 2 finally 
passes out through the door at the 
end of the factory building and de- 
livers the ware to a belt conveyor in 
an enclosed gallery. A raised section 
of the roller conveyor for bringing 
ware from the decorating department 
is also shown in this view. 
































































Fig. 4. The belt conveyor gallery rises alongside the factory 
building to a point opposite the warehouse where it turns 
and passes over a roadway. 


leads out through the factory door at the end of the 
building. The inner end of this conveyor is shown in 
Fig. 2, as it is being loaded with crated milk bottles 
from the lehrs at the far side of the room. Ware from 
the cross conveyor already described can also be de- 
livered to the central conveyor, of course. 

The discharge end of the “central” gravity roller con- 
veyor is shown in Fig. 3 as it emerges from the door at 


Fig. 5. This view shows the belt conveyor continuing above 
the factory yard to the warehouse. 















the end of the factory building. At this point the roller | 
conveyor curves sharply to the left and discharges upon 
a canvas belt conveyor which is housed in a corrugated 
steel gallery at the side of the building. In Fig. 3 a 
couple of crates of milk bottles can be seen entering the 
belt conveyor gallery. Also in this view is shown the 
gravity roller conveyor which handles decorated ware ~ 
coming from the decorating department on its way to 
the warehouse. A section of this conveyor is shown 
raised to permit traffic through the factory door and can 
be lowered to discharge decorated ware to the belt con- 
veyor. 

As shown in Fig. 4, the belt conveyor gallery rises 
alongside the end of the factory building until it reaches ~ 
a point opposite the warehouse and high enough to clear | 
traffic in the adjacent roadway. Here the ware passes 7 
around a roller corner and is delivered to another belt 7 
housed in a continuation of the gallery that leads across © 
the factory yard into the warehouse. Fig. 5 shows the © 
location of this second belt conveyor gallery and the ¥ 
end of one of the warehouse sections. 4 

The log belt conveyor carries the ware to a point” 
just inside the wall of the warehouse and dischar:es 
upon gravity roller sections leading into the warehouse 
space. In Fig. 6 the packaged and crated ware can be 
seen entering the warehouse on the conveyor belt and 
being delivered to the gravity conveyor sections in the 
foreground. ¢ 

In general, the warehouse is divided into two sections, 
the larger of which is about 175 ft. by 125 ft. and is 
used mostly for milk bottles. This section of the ware- 
house is located to the right in Fig. 6. The other ware- 
house section is of indiscriminate shape, is used mosily 
for the beverage and special bottles and is located to the 
left of the incoming conveyor. To serve both sections 
of the warehouse, therefore, the incoming gravity roller 
conveyor is furnished with two switches, one of which 
directs ware to the right and one to the left. In Fig. 6 
some of the incoming crates are passing over the switch 
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Fig. 6. The belt conveyor ends just inside the warehouse 
and delivers the crates and packages to a gravity roller 
section. Ware can be switched from this conveyor to one 
of two warehouse sections or carried directly to the truck 
loading platform. 
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Fig. 7. In the warehouse this line of live-roll conveyor 
receives ware from the incoming conveyor shown in Fig. 6 
and carries it along the length of the building, turnouts to 
cross conveyors of the gravity roller type being located 
at about 50-ft. intervals. 


section which, when turned, would direct the ware to the 
curved section leading to the larger warehouse. When 
neither switch is turned, the incoming gravity roller 


conveyor leads directly on a line to the truck loading 
platform. 

The right-hand switch in Fig. 6 leads, by means of the 
curved gravity-roller section to the live-roll conveyor 
shown in Fig. 7. This line passes along the entire length 
of one side of the warehouse and distributes incoming 


Fig. 8. This view shows one of the cross conveyors in the 
warehouse. Ware enters at the far end and the conveyor 
extends to an outgoing line of live-roll conveyor at the 
opposite side of the building. 
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Fig. 9. This is a view of the live-roll conveyor section at 
the outgoing side of the building. 


Fig. 10. Finally the outgoing products are delivered at 
the truck loading platform by this section of gravity 
roller conveyor, to which they have been discharged from 
the conveyor shown in Fig. 9. 














ware to any location desired by means of turnouts at 
about 50-ft. intervals. These turnouts lead to gravity 
roller conveyor sections which cross the warehouse and 
divide the space into convenient storage bays. As will 
be noted from several of the warehouse views, the bays 
are carefully numbered for ready reference. A portable 
bar at each turnout serves to direct the crates or car- 
tons into the desired cross conveyor section. 

A good view of one of the gravity-roller cross con- 
veyor sections is shown in Fig. 8, this view also indi- 
cating how the distance of the conveyor above the floor 
has, as far as possible, been arranged for easy and con- 
venient handling by the workmen. The details of con- 
veyor construction throughout the entire system are 
pretty well standardized, this applying not only to the 
mounting methods, but also to the conveyor parts them- 
selves. The canvas conveyor belts are 24 in. wide, this 
dimension holding for both the transporting belts and 
for those that drive the live-roll conveyor sections. All 
conveyor rolls are 26% in. long with a diameter of 17% 
in. and are mounted on 4-in. centers throughout. 

Outgoing ware from the warehouse is placed on one 
of the cross conveyor sections, as shown in Fig. 8, and 
is delivered to a second line of live-roll- conveyor at 
the opposite side of the building. This live-roll section 
is shown in Fig. 9 and it finally discharges the ware 
upon a gravity roller section, by which the crates and 
cartons are carried on the last lap of their journey to 
the truck loading platform, as shown in Fig. 10. An- 
other view of the loading dock appears in Fig. 11, with 
a truck being loaded with finished ware for local dis- 
tribution. 

The smalled warehouse section, to which bottles are 
directed by the second switch of the incoming conveyor, 
is served by a single line of gravity roller conveyor. 
This line passes through the warehouse space, its loca- 
tion being determined by ease and facility of ware 
handling in the various parts of the building. The 
conveyor line finally ends up at the loading dock, thus 
handling both incoming bottles from the factory and 
outgoing product. 

Figure 12 shows the railroad loading platform adja- 
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Fig. 11. Another view of the 
Buck Glass Co. loading dock. 
showing also a portion of the 
interior of the warehouse. 


cent to one side of the main factory. This platform is 
also served by a continuation of the gravity conveyor 
sections from the main inspection room. Portable sec- 
tions are arranged from the inside of the inspection room 
to the car or cars being loaded, which rounds out and 
makes entirely modern the shipping facilities by both 
rail and truck. 

Taken altogether, the Buck Glass warehouse conveyor 
system is of general importance. Considering size and 
design, it represents an excellent adaptation of available 
standardized equipment for the handling of packaged 
and crated ware the final adaptation being both efficient 
in use, easy to maintain and economical in operation. 

By the use of this ingenious system there is no ques- 
tion but what the handling of the finished ware has been 
speeded up and that the efficiency of the warehousing 
of the factory output has been improved. After a con- 
siderable period of operation, the management of the 
company believes that the installation has been fully 
justified by the good results obtained. 


Fig. 12. Railroad siding shipping platform also served by 
the conveyor system. 
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DEADLOCK ENDED IN MONOPOLY SUIT 


Institute plan adopted with Hartford purchase price set at $15,500,000. Government fiat that new 
companies be licensed without penalties of charter membership creates situation that may have reper- 


cussions. 


A iter many fruitless conferences between the glass 
companies and the Department of Justice, both parties 
in the Government’s anti-monopoly suit came into court 
Monday afternoon, November 27, and told Judge Kloeb 
that an out-of-court settlement was impossible. Each of 
the defendant attorneys was polled in turn, and each 
man, in a voice hoarse with emotion and reflecting the 
bitterness in his heart, told the same story of defeat and 
disappointment. Judge Kloeb told the litigants to “cool 
down” overnight and come to the court at 10 o’clock 
rested and refreshed, ready to start the trial. “Have the 
first witness ready to take the stand; there will be no 
further argument then,” he said. 

When the session was resumed the following morning, 
Mr. Isseks announced for the Government that the de- 
fendants had conceded the one vital point which had 
been at issue; namely, that new companies applying for 
licenses would have them granted on the same basis as 
to charter members. Court was adjourned until Decem- 
ber 2. And thus, in a surprising and dramatic climax, 
a seemingly hopeless deadlock was ended and a long 
and expensive trial averted. 


Although an agreement on all points has been reached, 
this meeting of minds is in principle only and the actual 
details have still to be settled, as this issue of THE GLass 
INDUSTRY goes to press. Until these details have been 
negotiated, the various factors of the settlement can be 
discussed only in the broadest generalities. However, 
there are certain major problems that have engaged the 
attention of the conferees this past month, and around 
which the storm of debate has been centering. These 
problems and the apparent method of their settlement 
are as follows: 1. Hartford-Empire’s principal assets to 
be taken over by a newly created Institute, ownership of 
which will be vested in the glass container companies, 
share and share alike. 2. The price to be paid to Hart- 
ford is said to have been fixed at $15,500,000. 3. Al- 
though charter members must stand the cost of financing 
the Institute (more on this later), new glass companies 
applying for licenses will ride free. It was the refusal 
of the glass companies to swallow this provision that 
nearly wrecked negotiations on November 26th. 4. Hazel- 
Atlas’ contractual rights to a share of Hartford’s income 
from royalties will be liquidated by a cash settlement.” 


Assuming nothing occurs December 1 to upset the 
picture, and this is regatded as unlikely, the next step 
will be the preparation of a consent decree, which is 
estimated will require from four to six weeks to formu- 
late. The consent decree will then be circulated among 
all the defendants for their signatures, requiring at least 
another month, after which it becomes effective. 


‘In other words, the Government is deliberately placing the established 
glass companies at a disadvantage over newcomers, since the latter will 
not have to bear any of the expense of financing the Hartford purchase. 

*The contract under which Hazel-Atlas receives one-third of Hartford’s 
annual income from licenses, less $8,500,000, still has four years to run. 
On the date covered by this report, it was stated that Hazel-Atlas was 
demanding between $3,0C* 100 and $3,500,000 in cash by way of settle- 
ment. Judge Kloeb gave .e conferees until December 1 to come to an 
agreement on the price. 
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The Institute Plan 


To properly understand the dramatic proceedings at 
Toledo in late November, one must be familiar with 
events that lead to the climax. As the October issue of 
THE Guass INDUSTRY went to press, Hugh Laughlin, at- 
torney for Anchor-Hocking, had just averted a deadlock 
by proposing the Institute plan. Pursuant to this, Anchor- 
Hocking called a meeting of glassmen at the Hollenden 
Hotel, Cleveland, for Tuesday and Wednesday, Novem- 
ber 12th and 13th. Here a plan for forming and operat- 
ing a Glass Institute was submitted and studied. The fol- 
lowing will give an idea of the plan and what it con- 
templated. 

Purposes. 1. To effect a mutualization of Hartford's 
patents and inventions. 2. To create a manufacturers’ 
organization that would further the use of glass and 
improve manufacturing methods. 3. To achieve a plan 
satisfactory to the Government that would result in ex- 
tending competition in the manufacture of glass ma- 
chinery and permit settlement of the pending anti-trust 
litigation. 

Financing. It is reported that two plans were con- 
sidered: onc, the issuance of preferred stock, to be held 
by Hartford as security and repurchased through income 
from licenses and royalties; the other, an outright cash 
purchase. It is understood that the latter method received 
the preference. 

Membership. Glass company charter members would 
purchase 100 shares of common stock at $10 per share, 
which stock would be repurchased by the Institute upon 
resignation or surrender of the license. Subsequent ap- 
plications for membership would be similarly treated. 
The glass companies desired, but the Government later 
rejected a proposal that after the first year of operation, 
a new applicant for a license to manufacture glassware 
should be required to pay the Institute a fee over and 
beyond license and lease payments. 

Engineering Service. As drafted, the plan provided 
that the Hartford Empire Co. be continued and employed 
to operate the Institute at a stipulated annual fee. It 
is understood that this plan was rejected in favor of one 
providing for more direct control by the member glass 
companies. 

Licenses. The Institute would license any member to 
manufacture machines for its own use, and any machine 
manufacturing company to construct and install such 
machines for any member. Licenses to glass manu- 
facturers would follow a standard form to be approved 
by the Government, and they would contain no restric- 
tions as to ware or quantity. 

The Cleveland meeting was attended by Thurman 
Arnold in person. It is reported to have been adjourned 
with only one major point of difference between the 
defendants and the Government, that difference being the 
amount to be paid to Hartford. Hartford’s original ask- 
ing price was $23,500,000 based on an average net in- 

(Continued on page 532) 
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Conveyor distributes material to proper bin 


Salt Cake 
Limestone 


/ 


Raw materials 


Materials are weighed at these hoppers 
Sento before being carried by conveyor to the mixer 
unloading shovel 


MIXING, MELTING, 


The mixed batch is again elevated 
and conveyed to the batch hopper 
Molten glass 


o 


Batch hopper Melting end Refining End 


The tank is 5 feet deep, 30 feet wide, 125 
feet long. Capacity 1,400 tons of glass 


Pushers batch into the melting tank 





¢ 


Emery runners, second side 


Polishing runners, second side 
Placing finished sheets ° 


on washing conveyor Glass-stnpping crane 


Making ready, second side 


Acid wash 
removes all dirt 














Vertical inspection rack, where 
glass is marked for cutters 


sm @#—Inspection lights 
‘ 


Glass lowered to conveyor after inspection 


Inspection Marked sheets en route to cutters 


GRINDING AND POLISHING 


runners, second side Sand delivery PIPE 


About 60 


The glass is now stripped from the tables, turned 
over, polished side down, and again embedded in 


new plaster 


The grinding and polishing line is 2,000 feet long, made 
long, each weighing 5 tons, all coupled together to makea 


CUTTING, INSPECTION, AND SHIPPING 


Traveling cutting belts 


Cutting machine 


PLATE GLASS 


The various processes involved in plate glass manufacture had never been diagrammed 
until William Owen, patent engineer of the Pittsburgh Plate Glass Company, attempted 
it recently. Mr. Owen’s sketch is presented through courtesy of Richard Gridley, in charge 
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At this point the rough plate is 
raised and lowered by means of 
vacuum cups. It goes either to 
storage racks, as shown in the 

Sanpete Wesih: Snapping the cuts inset, or to the grinding and pol- 

Cross cutting ishing line. 
The glass ribbon is annealed in is done by hand 
a gas-fired lehr 400 feet long. Cooling section 


out rolls 
se 
Edges are cut 


Cullet or broken glass falls 
in a hopper, is crushed, and 
conveyed in electric truck 
back to batch 


About 30 grinder runners, 12 feet in diameter, 
each driven by a 75-horsepower motor 


Embedding glass in 
Making ready 0 Laying glass on film 
¢) forthe JS 


polishers 
Filling joints 


with plaster 


Rough glass ready to be laid on 


the glass ’ o | gnnding and polishing tables. 


Sand return pipes 
Spreading plaster to 
Emery runners give final hold glass to table 
smooth finish before polishing 


g, made w@f tables 101/ by 12 feet 
» makea and straight line. - 

About 500 tons of sand daily are taken from 
the river, screened, separated into course 
and fine, and pumped through pipes and 
NG hoppers to the grinders 


Automobile glass packed in boxes 
Large glass shipped in gondolas 


Washing machine 
\ Pinel napection Special packing racks 


S 


Portable glass racks Glass ready for packing Box of glass ready for shipment 


Glass loaded in box car or flat car 


ANUFACTURE 


of Pittsburgh Plate’s Public Relations and Director of Pittsburgh People. While the flow 
of operations depicted here is patterned after that to be found at the Creighton Plant, 
it differs but little from the one generally adopted by all plate glass manufacturers. 
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REFRACTORY DISINTEGRATION BY 
CARBON MONOXIDE 


By KENNETH C. CARNES 
Toledo Engineering Company 


Many interesting investigations have been made in 
connection with the disintegration of various refractory 
materials by pure carbon monoxide, partially cracked 
natural gas, producer gas, chlorine, sulphur dioxide, hy- 
drogen and carbureted water gas. Since the beginning 
of the century, also, considerable work has been done 
in connection with the disintegration of fire brick caused 
by a reaction that occurs in the neighborhood of 500 deg. 
C. between the refractory material and carbon monoxide 
gas. To the chemist this reaction is quite well known, 
but in actual practise the results of the reaction, in some 
instances, are very confusing. For instance, the lining of 
a flue carrying producer gas may have a large disin- 
tegrated area with a lone brick in the center of this area 
totally unharmed. 


The chemical reaction’ that takes place is indicated 
by the equation 2CO = CO, + C, using iron oxide for 
a catalyst at temperatures between 450 deg. C. and 600 
deg. C. In the case of a refractory, the iron oxide con- 
tained in the material converts the carbon monoxide of 
the furnace gases into carbon dioxide and free carbon. 
The carbon is liberated only where catalysis occurs and 
forms a deposit about the nucleus of the iron oxide 
(Fe,0.). This carbon deposit, gradually growing with 
time, finally acquires sufficient size to disrupt the struc- 
ture of the refractory. The carbon usually has a soft, 
soot-like characteristic, but at times assumes a graphitic 
character. The degree of ‘disintegration varies from 
small cracks to complete disruption, forming a dark gray 
sand-like material. 


Some theories of fire brick disintegration suggest that 
disruption can be accounted for by the presence of 
alkalis, but the alkalis are actually volatilized by the 
first heat and are combined with the brick at high tem- 
peratures, where there is little if any disintegration. 
Brick taken from used blast furnace linings have shown 
more than 10 per cent alkalis without any indication of 
disintegration. 

Bernhard Osann in 1907? performed a series of ex- 
periments in which pieces of refractory material were 
placed in a porcelain boat in a combustion tube at a 
temperature between 450 and 500 deg. C. A current of 
carbon monoxide was passed through the tube at the 
rate of 1.74 liters per minute. In 4 days the sample 
showed signs of disintegration and in 17 days the sample 
fell completely to pieces. Osann stated that the cause of 
disintegration was the deposition of carbon particles 
around the iron in the refractory. 

The effect of carbon deposition on refractories was 
studied very extensively by O’Hara and Darby*. Among 
some of the tests made, samples of fire brick, silica 
brick, magnesite brick, carborundum brick and chrome 
brick were used. Ordinary fire brick with many “iron- 
spots” were broken up by the increase in volume pro- 
duced by the deposition of carbon at these “iron-spots,” 
due to the catalytic action of iron in the reaction 2CO = 
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CO, + C. Other tests indicated that the detrimental 
action of CO is not great at higher temperatures, but 
that the action increases as the temperature approaches 
550 deg. C. It was also found that a fire brick of a low 
iron content will withstand disintegration much better 
than a brick with higher iron content. Magnesite brick 
were found to react in much the same way as fire brick. 
In testing silica and carborundum brick, no disintegra- 
tion was experienced, and in tests on chrome brick with 
13.9 per cent FeO no damage was noticed. This latter 
result seems surprising, in view of the high iron content 
present in the chrome brick, but is accounted for by the 
fact that there was probably little iron present in the 
form of oxides that were reducible at 550 deg. C. 

The effect of chlorine, sulphur dioxide, hydrochloric 
acid and partially cracked natural gas was investigated 
by S. N. Phelps*. All these gases were found to be detri- 
mental to fire brick through weakening of the bond of 
the material. Partially cracked natural gas produced the 
same effects on fire brick as pure carbon monoxide, but 
to a lesser degree. The strength of high-alumina brick 
was also tested under these gases and no ill effects were 
noticed below 950 deg. C. 

Westman’ studied the effect of carbon monoxide on the 
transverse strength of fire brick. As a result of these ex- 
periments, an interesting phenomenon was discovered 
when three different brands of fire-clay brick were tested. 
Two of the brands suffered very distinct disintegration 
while the third brand, which incidentally proved, upon 
analysis, to be the highest in iron content, showed little 
damage. This result was accounted for by the higher 
firing temperature in the process of manufacture of the 
third brand. The effect of city gas (carbureted water 
gas) at 550 deg. C. and 1100 deg. C. on the transverse 
strength of the three brands was also determined, results 
indicating that no significant change in strength oc- 
curred at 1100 deg. C. 

The effect of natural gas and hydrogen was investi- 
gated by Ruprecht, Pierce and Harvey*, the apparatus in- 
cluding two furnaces. Natural gas was passed through 
the first furnace, where it was partially cracked, and 
then moved through the second furnace that contained 
the refractory material to be studied. The action of the 
natural gas on the refractory was similar to that of car- 
bon dioxide, since carbon was deposited in some of the 
refractory bodies in the critical temperature range. Hy- 
drogen gas appeared to have no effect on the refractories 
under the same conditions. Conclusions from this in- 
vestigation indicated that it is not merely a “reducing 
gas’ that promotes disintegration, but the gas must also 
be in a condition such that carbon can be deposited on 
the body of the refractory. 

Data on refractory disintegration caused by the action 
of carbon monoxide may be summed up as follows: 

1. Greater disintegration will occur with increasing 
amounts of free iron oxide in the refractory. »2. The 

(Continued on page 535) 
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BOTTLES FOR INTERNAL VACUUM 


By FRANK W. PRESTON 


I. Grass Inpustry for June 1940 we called attention 
to the weakness under internal pressure of bottles which 
are not circular in cross section. Under these conditions 
the bottles or jars tend to become more circular, flexing 
the sides, and setting up severe bending stresses which 
greatly exceed the stresses due to the simple distension 
of the jars. 

The converse is also true. If bottles or jars which 
are not circular are subjected to external fluid pressure, 
they tend to become less circular, and the stresses set up 
by the flexing are again exceedingly severe. The com- 
monest form of this trouble is the pressure of the external 
atinosphere upon a glass article enclosing a partial vac- 
uum. 

Mr. D. K. Addie of Muncie has recently shown me 
examples of jars whose cross section is given in Fig. 1. 
Tlie distribution of glass is excellent, and so is its quality, 
but the design belongs to the light weight modern tradi- 
tion and the walls are comparatively thin. If the con- 
teats are watery, and heated till the free space is filled 
with steam or water vapor, and the cap screwed on, 
then on cooling, a partial vacuum is created. The ex- 
ternal atmosphere pressing on the outside of the jar in- 
duces a general compression of the sidewalls. The com- 
pression is a stress the glass can stand perfectly well, 
but even in strictly circular bottles there is a limit of 
stability, and if the excess external pressure is high 
enough, the circular form is not stable and collapses. 
Fortunately for us, we are a long way from this insta- 
bility limit in our ordinary practices, so long as we use 
circular bottles and put any manageable amount of glass 
in the sidewalls. 

But with non-circular shapes, we are unstable from 
the start; much higher stresses are involved, and some 
of the stresses are tensions, which glass does not resist 
too well. The polar stress diagram, on the same plan as 


Fig. 1. Cross section of a mod- 
ern light weight design jar. 
1/5 reduction. 
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Fig. 2. Polar stress diagram. 


used in the previous article in GLAss INDUSTRY, is some- 
what as shown in Fig. 2. The plotted stress is the stress 
in a horizontal direction on the outside skin of the jar. 
The stress diagram is “cushion shaped,” and the zero 
line is a circle which intersects it at eight points. Ra- 
dially outward from these points as at P, and P.,, there 
is no stress in the glass. Between them, where the cush- 
ion oversteps the circle, the outer skin is in tension. 
Where the cushion passes inside the circle we have com- 
pression. 

If the jar is bruised on the outside at the corners, and 
the glass is thin, a vertical spit may run up the corners. 
As it travels on the outside face, it will be normal to 
this face, but on the inside face there is a compressive 
stress, since the important stresses are due to flexure. 
On the inner face therefore the crack “turns over” and 
becomes more or less tangential to the surface instead of 
radial. 

“Light weighting” greatly aggravates the condition, 
for the flexural resistance varies as the square of the 
wall thickness. 

In these days of rapid technical progress, it is import- 
ant that our artistic designers familiarize themselves 
with the mechanics of these problems to an extent that 
was quite unnecessary a decade ago. 

The manufacturers of glass blocks for building pur- 
poses have_run into the same problem. The blocks en- 
close a partial vacuum, and if they do not leak, the 
larger sizes at least have in- the past been apt to crack. 
The stress analysis is similar to the square jar problem, 
and tension occurs on the outside of the glass near the 
periphery of the large or window faces. This problem 
can be met readily enough by redesigning the block to 
reinforce the critical zones. The reinforcement of the 
square bottle is possible, but not so easy in practice. 
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CURRENT 


Deioder was one of the busiest months the glass in- 
dustry has ever experienced; with production, employ- 
ment and payrolls at record levels; exports increased 
as imports continued to decline. According to THE 
Gass Inpustry’s Production Index, output during Oc- 
tober totaled $35,000,000 as compared to $31,000,000 
in September. During the first 10 months of 1940 pro- 
duction totalled $300,000,000 or almost 15 per cent 
more than in 1939’s comparable period. 















Plate Glass production during October totalled 17,- 
070,255 square feet, according to the Plate Glass Manu- 
facturers of America. This was an increase of 21 per 
cent over September, following the usual seasonal trend, 
but was 7 per cent below the total reported for October 
1939. During the first ten months of 1940 plate glass 
output amounted to 130,821,000 square feet, which indi- 
cates that this year’s activity is exceding 1939’s by 22 
per cent. 


















Window glass output during October totalled 1,348,- 
895 boxes, which was 35 per cent greater than Septem- 
ber’s figure and 20 per cent above October 1939. Dur- 
ing the first ten months of 1940, window glass produc- 
tion amounted to almost 10,957,000 boxes as compared 
with 8,446,000 boxes in last year’s comparable period. 


Glass container production during October increased 
13 per cent over the previous month’s total to 4,864,030 
gross according to the Glass Container Association. All 
lines, with the exception of food containers and beer 
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bottles, followed this upward trend. The output o! 
liquor ware increased 62 per cent, medicinal and toilet 
ware 14 per cent, general purpose ware 9 per cent. 
pressure and non-pressure ware 4 per cent and milk bot- 
tles 1 per cent. Production of beer bottles dropped 25 
per cent and food containers were off 4 per cent. Com- 
pared with October of last year, glass container output 
decreased 1 per cent despite increases of 25 per cent, 8 
per cent, 6 per cent and 2 per cent respectively in pres- 
sure and non-pressure ware, liquor ware, food contain- 
ers and milk bottles. The decline in the industry total 
was due to decreases of 13 per cent in beer bottles, 9 
per cent in medicinal and toilet ware, and 5 per cent 
in general purpose ware. Cumulative figures for the 
first 10 months of 1940 indicate that activity in the 
glass container plants was 7 per cent greater than in 
last year’s comparable period and only slightly less in 
the industry’s record year—1937. 

Shipments during October totalled 4,816,394 gross. 
Medicinal and toilet ware accounted for one third of 
this total; the balance consisted of food containers (28 
percent), liquor ware (21 per cent), general purpose 
ware (8 per cent), milk bottles (5 per cent), pressure 
and non-pressure ware (3 per cent), and beer bottles 
(2 per cent). Increases in medicinal, toilet, liquor and 
general purpose ware offset declines in the other lines, 
bringing the industry figure 6 per cent above the Sep- 
tember level. An overall industry gain of 8 per cent 
was reported over October of last year despite decreases 
in general purpose, pressure and non-pressure ware and 
beer bottles. During the ten months ending October 
31, 1940, shipments of glass containers were 6 per cent 
above the previous year’s level. All types of ware have 
moved in greater volume during 1940. Beer bottles have 
increased 27 per cent, pressure and non-pressure ware 
21 per cent, liquor ware 11 per cent, general purpose 
ware 8 per cent. food containers 3 per cent, and milk 
bottles, medicinal and toilet ware 2 per cent. On the 
basis of these 10 month figures it appears that a new 
industry record will be set during 1940. 
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Stocks on hand at the end of October amounted to 
9 246,935 gross which equalled the previous month’s 
figure. Increases in liquor and milk bottles and pres- 
sure, non-pressure and general purpose ware contra- 
dicted by declines in food containers and medicinal and 
toilet ware. However, October’s inventory was 15 per 
cent larger than last year’s comparable month. Stocks 
of all types of containers, with the exception of milk 
hottles, followed this industry trend. 














Miseellaneous glass preducts manufactured during 
October were valued at approximately $13,000,000, ac- 
cording to reliable estimates. This was about 10 per 
cent greater than the September figure, and 20 per cent 
above October of 1939. Shipments of machine made 
table, kitchen and household items during October to- 
talled 3,764,000 dozens, as compared to 3,543,000 dozens 
in last year’s comparable months. Tumbler sales 
amounted to 3,642,000 dozens—up 17 per cent over Oc- 













tober of last year. Activity in the handmade glassware 


branch ran from 20 to 25 per cent ahead of last year. 





Employment and Payreolls: Approximately 79,000 
persons were employed in the glass industry during 
October—an increase of almost 3,000 over September’s 
figures. This compares with 75,000 in 1939. 

Payrolls in the glass industry during October in- 
creased 10 per cent over September to $9,500,000. Dur- 
ing the January-October period of 1940, glass manufac- 
turers have paid out about $84,000,000 in wages as com- 
pared to $74,000,000 last year. 


Foreign Trade: United States exports of glass and 
glass products during October increased 31 per cent 
over the previous month’s value to $1,454,000. All 
types of ware, with the exception of plate glass, par- 
ticipated in this rise. Container shipments were up 58 
per cent, tableware 33 per cent, window glass 24 per 
cent and illuminating ware 23 per cent. This October 
volume was 7 per cent above last year’s level. Window 
glass was the outstanding item in this increase, jump- 
ing 740 per cent. Sizable gains were also reported in 
containers, table and illuminating ware, but plate glass 
sales were down 50 per cent. During the first ten 
months of 1940, American glass manufacturers exported 
almost $11,500,000 worth of merchandise. This repre- 
sented a 37 per cent increase over last year’s comparable 
period. Advances in individual lines ranged from a 
24 per cent improvement in tableware shipments to a 
947 per cent rise in window glass sales. 

Imports of glass continued to decrease during October, 
dropping 21 per cent below September’s low level to 
$124,000. A 25 per cent rise in imports of containers 
and a 5 per cent gain in tableware failed to check this 
trend, due to the fact that plate glass was off 76 per cent, 
window glass 42 per cent, illuminating ware 28 per cent 
and all other ware 22 per cent. Compared with October 
of last year, there is a net drop of 70 per cent, which 
reflected declines in all categories. On the basis of 
January-October totals, it appears that the glass import 
trade is running 51 per cent behind last year’s volume. 























UNITED STATES FOREIGN TRADE IN GLASS 
(VALUES IN THOUSANDS OF DOLLARS) 


1940 1939 Percentage Changes 
Ten Ten September- October- Ten 
October September months October months October October months 
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Glass Composition Patents 


Philip E. Harth of Clayton, Mo., in patent 2,218,334, 
suggests the use in glass batch of a fluorspar-barite ore 
of the character which he reports as occurring in Critten- 
den and Mercer Counties in Kentucky and in certain parts 
of Illinois. This ore is said to vary in composition from 
equal parts barite and fluorspar to about 20 per cent 
barite and 80 per cent fluorspar. Blending would ap- 
parently be needed to control composition. Magnesium 
chloride was suggested for overcoming discoloration due 
to traces of iron. 

Refractory high silica glasses (75 to 95 per cent SiOz) 
having somewhat higher thermal expansion than vitreous 
silica, for sealing conductors through quartz and for other 
purposes, were patented by Marcello Pirani of South 
Kenton, England. As essential constituents these glasses 
contain at least three per cent of two oxides of the group 
consisting of beryllia, ceria and thoria. This patent, 
2,219,332, and another granted to Pirani and John H. 
Partridge (2,219,331) were assigned to General Electric 
Co. of New York. The latter patent also concerns high 
silica glasses containing thoria (2.5 per cent minimum), 
and 2 to 2.5 per cent zirconia, lime or beryllia. 

To increase the luminescence of glass compositions, 
Walter Hanlein, Berlin-Haselhorst, Germany, discovered 
that marked improvement resulted from a heat treatment 
which crystallized the luminescent ingredients. This is 
patent 2,219,895, also assigned to General Electric Co. 
So as to prevent the luminescent constituents from be- 
ing blanketed by other crystallizable ingredients, it -is 
necessary that alkalies be virtually eliminated from the 
glass. Luminescence is provided by zinc or cadmium 
silicate or zinc-beryllium silicates with or without activat- 
ing additions. An example of a suitable translucent 
luminescent glass composition follows: 


Per Cent 
SiO, 57 
Al1,0, 10 
ZnO 29.5 
CaO 1.5 
BaO 1.5 
MnO, > 0.5 


Franz Weidert of Berlin-Schoneberg, and Hans Léffler 
of Berlin-Lichterfelde, obtained a patent on protective 
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Fig. 1. 2,217,384: Rodenbaugh. The steel roof cover 
provides an air space that communicates with the furnace 
atmosphere through a differential pressure gauge 21, which 
operates an air supply to maintain a higher pressure above 
the crown. Roof life is improved since corrosive dust 
ean neither filter downward or be blown upward through 
the brick joints. 
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INVENTIONS AND INVENTORS 


Summary of United States Patents of Interest to the Glass Industry Issued During October 






glass designed to reduce the transmission of ultra-violet 
rays. This is patent 2,219,122 assigned to Degea Aktien- 
gesellschaft of Berlin. For aviators’ glasses, snow- 
glasses, etc., it was their object not only to reduce ultra- 
violet transmission but to damp or tone down the visible 
light rays perhaps as much as 30 per cent. The com- 
positions are characterized by a high content (5 to 50 
per cent) of neodymium oxide, Nd,O,;, and smaller 
amounts of vanadium oxide, V,O;. The tendency of the 
latter is to produce a disagreeable greenish tint which 
is said to be overcome by adding traces of cobalt and 
nickel or manganese compounds. 


Furnaces 


Donald I. Rodenbaugh of Zanesville, Ohio, construc- 
tion engineer for Hazel-Atlas Glass Co., has designed 
a protective steel cover for furnace crowns which pro- 
vides an air space above the refractory arch. As shown 
in Fig. 1, the space is connected with a source of air 
pressure which maintains a given pressure differential 
between the air space and the furnace atmosphere just 
under the crown. Advantages of such a system are 
mainly concerned with prolonging the life of the re- 
fractories. The cover protects the roof from batch dust 
which filters down through the brick joints and corrodes 
the refractories by reacting its alkalies with them. An- 
other condition minimized by Rodenbaugh’s invention 
is the outward pressure of crown gases which drives 
reacting substances into the joints. This is patent 
2,217,384. 

To minimize cords and other differences in the quality 
of a glass supply, Karl E. Peiler proposes in patent 
2,217,182 (Hartford-Empire Co.) to give the glass a 
rotary movement in the forehearth. This is accom- 
plished by providing vertical rotating refractory cir- 
culators in positions such as those illustrated in the two 
views of Fig. 2. The glass is discharged from a center 
well into which the flow can be shut off by a refractory 
tube which also constitutes one of the rotary circulators. 
Other circulators are spaced near the periphery of the 
forehearth to minimize dead spaces. The hearth con- 
tains a floor baffle to assure that the glass flow will fol- 
low the planned course. 


Feeding, Forming and Shaping 


A new arrangement for gathering glass by suction 
means for the manufacture of bottles and other hollow 
ware was covered by patent 2,217,811, assigned to Crown 
Cork & Seal Co., Inc., by Thomas F. Pearson and Ralph 
R. Prest of Pontefract, England. As illustrated in Fig. 
3, a forehearth is designed so as to have a gathering area 
in a portion of the roof below the normal level of the 
glass. The glass tends to flow upward through this 
opening but is restrained from doing so by a plunger, 
except when a charge is desired. 

Ball Brothers Co. was assignee of patent 2,217,425, 
which had been applied for by the late Frank L. O. Wads- 
worth of Pittsburgh. This was a glass pressing machine 
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Fig. 2. 2,217,182: Peiler. To obtain homogeneity in the 
forehearth, refractory rotating circulators are provided. 
The upper view shows such a unit at 22 and another in 
the center at 9 which surrounds the discharging plunger. 
The tube 9 must be raised to allow glass to flow into the 
well. 


described as having a hollow hydraulic press plunger, 
with a method of feeding the hydraulic motive fluid into 
the hollow plunger to cool it. Numerous additional de- 
tails are covered in this patent, which appears to have 
considerable breadth. 

For severing a moltc.: glass charge, William T. Honiss 
of West Hartford, Conn., has provided an hydraulic 
shearing mechanism in which moving parts are kept in 
condition by a novel means of splash lubrication. This 
is patent 2,218,970 assigned to Hartford-Empire Co. 


Miscellaneous Processes 


There were almost enough patents issued during Oc- 
tober for glass-to-metal seals to warrant a separate sec- 
tion to discuss them. 

In patent 2,217,398, Otto Baier of Berlin (assignor 
to C. Lorenz Aktiengessellschaft) points out that to com- 
plete the seal between a ceramic and a metal tube the 
normal way would be to apply a glass solder to the 
joint and then to heat it. His invention consists of 
applying a molten glass seal and then telescoping the 
two tubes so as to force the seal into the space between 
them. 

Two seal patents were granted to Howard Scott of 
Forest Hills, Pa., who assigned them to Westinghouse 
Electric & Mfg. Co. Patent 2,217,422 concerns a seal 
between an alloy of iron, nickel, cobalt and manganese, 
and a glass containing substantially 63.1 per cent SiO,, 
20.2 per cent PbO, 0.28 per cent Al,O,, 0.94 per cent 
CaO, 7.6 per cent NaO, 5.5 per cent K,O and 0.88 per 
cent Mn,O,. His patent 2,217,423 discloses that in 
sealing glass to an iron base alloy, it is not necessary 
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that the coefficient of expansion of glass and metal be 
identical, but that the total expansion from room tem- 
perature to initial softening temperature of the glass 
should be the same for each. 

V. H. Fraenckel of Emporium, Pa. (Hygrade Sylvania 
Corp., Salem, Mass.), also received two patents for unit- 
ing glass and metal. In patent 2,219,573, which con- 
cerns the manufacture of glass windows for cathode ray 
tubes, a glass charge is pressed in a mold into which 
protrudes the metal which is to rim’ the window. Thus 
the glass is formed around this rim to give a vacuum- 
tight seal. Fraenckel’s patent 2,219,574 also covers a: 
cathode ray tube involving a seal between glass and 
metal. 

To aid in the inspection of bottles for chips or foreign 
matter Charles A. Everett’s patent 2,219,572 provided the 
L-shaped device shown in Fig. 4. The bottle rests on 
a translucent plate through which light of one color is 
passed, while light of a strongly contrasting color is 
projected through a vertical plate. Where chips or de- 
fects occur, the article shows abnormal color effects. The 
patent was assigned to Owens-Illinois Glass Co. 

In applying designs to such objects as bottles, dif- 
ficulty may be experienced in simultaneously treating 
the main body and the narrow neck portion, since they 
rotate at different peripheral speeds. A printing ma- 
chine aimed particularly at the solution of this problem 
was patented by Frederick Shurley of Windsor, Ontario. 
This is patent 2,219,603, assigned to the Guthrie Ceramic 
Labelling & Machinery Co., Inc., of Dover, Del. 

Patent 2,217,982 granted to Wisconsin’s Governor Julius 
P. Heil, Whitefish Bay, and Frederick P. Kessler, Mil- 
waukee, Wis. (Heil Mfg. Co., Milwaukee) is a transfer 
apparatus for arranging bottles or cans in rows, and for 
intermittently shifting them onto a platform or conveyor. 

A lens polishing machine was patented by Douglas 
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Fig. 3. 2,217,811: Pearson and Prest. The conical feeder 
opening is placed in a portion of the forehearth roof 
which is below the level of the glass surface. Withdrawal 
of the plunger 24, allows upward flow to the suction mold 
20. Shears are shown at 21 and 22. 
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Fig. 4. 2,219,572: Everett. Inspection device in which 
light projected horizontally contrasts in color with that 
projected vertically. 
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Taylor, Ladywood, Birmingham, England (2,219,641). 

To apply an interior mirror surface to lamp bulbs, 
Michel E. Macksoud, Gloucester, Mass. (Birdseye Elec- 
tric Co.), places a crucible of silver, aluminum or other 
metal near the surface, subjects both to a vacuum, heats 
the surface approximately to the annealing temperature 
of the glass, and creates a high frequency field about the 
crucible to vaporize the metal and to deposit it in a film 
on the glass surface. This was patent 2,217,228. 


Plate and Sheet Glass 


Edge and corner grinding machines for sheets or plates 
of glass were described in three patents assigned to Lib- 
bey-Owens-Ford Glass Co. These were 2,218,646 and 
2,218,647 granted to Peter J. Kirkman of Ottawa, IIl., and 
2,218,648 granted to Henry O. Kranich of Toledo. 

A fourth Libbey-Owens-Ford patent was 2,218,654 to 
Ormond H. Paddock of Rossford, Ohio, for a process of 
bending glass sheets. The sheets are first roughly bent 
over rolls and then given their final shaping in a sand 
mold. : 

A laminated product composed of two sheets bonded 
by a film of a solid polymer of ethylene melting above 
100 deg. C. was patented (2,219,684) by Eric W. Faw- 
cett, Reginald O. Gibson and Michael W. Perrin, of Im- 
perial Chemical Industries, Ltd., Great Britain. In this 
class is also patent 2,219,433 for a splinterless glass with 
a layer made by polymerizing vinyl esters of organic 
acids in the presence of peroxides of fatty acids of high 
molecular weight. This patent, granted to Werner Starck 
and Werner Heuer of Hofheim, Germany, was assigned 
to General Analine & Film Corp., of New York City. 

In patent 2,219,698 William Owen, Pittsburgh, of 
Pittsburgh Plate Glass Co., describes a method and ap- 
paratus for cutting plate glass into such shapes as are 
used in automobile doors. The sheets are first scored, 
a templet applied, and a breaking roller applied to the 
opposiie surface. 





Glass Blocks 


Luminous glass blocks were conceived by Edward B. 
Baker of Detroit (General Electric Co.), in patent 
2,216,220. This novel arrangement, which could make 
a room independent of other lighting, is to be provided 
by filling the blocks with an ionizable atmosphere 
adapted to become luminous by the passage of an electric 
current made available by conductors arranged within 
the wall. There are so many possibilities in this idea 
that it has attracted wide attention, being, for example, 
dealt with at length in the October 11 issue of Science. 
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Glass Weol and Fiber 
The usual group of glass wool patents was issued to 


Owens-Corning Fiberglas Corp. during October. Most 
detailed is Allen L. Simison’s patent 2,216,759 which 
describes a complete machine for drawing the fibers, 
collecting and matting them and binding them to form 
bats. The drawing and collecting functions of such a 
process are dealt with in patent 2,219,346 granted to John 
H. Thomas and George M. Lannan, also of Newark, Ohio. 
They report that the strong blast of gases used in draw- 
ing fibers can be avoided by applying a suction. This 
is accomplished, as illustrated in Fig. 5, by building a 
hood from the drawing points to a collecting conveyor, 
whose under-side is maintained under reduced pressure. 

Owens-Corning Fiberglas Corp. also received through 
assignment, patent 2,219,066 from Aldo Ceretti and Piero 
Modigliani, Livorno, Italy. This provides a means o! 
obtaining long fiber thread by drawing. 

Apparatus and methods for making mineral wool are 
described in patents 2,219,384 (Daniel C. Drill, Amer- 
ican Rock Wool Corp., Wabash, Ind.) and 2,217,538 
(William E. Carson, Riverton, Va.) and a method of 
making sheets from such fibers was covered by 2,217,005 
granted to Albert L. Clapp of Danvers, Mass. 
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Fig. 5. 2,219,346: Thomas and Lannan. Instead of 
drawing fibers by usual blast methods, the jets are sur- 
rounded by a hood extending to a collector conveyor 
through which a vacuum is applied. 
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A.S.M.E. TO MEET IN NEW YORK 


The 6lst Annual Meeting of the American Society of 
Mechanical Engineers will meet at the Hotel Astor in 
New York during the week of December 2-6. Included 
in the program will be 100 technical papers by leading 
experts in specialized mechanical engineering fields. The 
sessions will be dedicated to the proposition “that better 
living and greater industrial progress is posible through 
living and greater industrial progress is possible through 
engineering.” Several papers of interest to glass men 
will be presented. 
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NEW EQUIPMENT 


TRAMRAIL RAISE-LOWER CAB 


The Cleveland Tramrail Division of 
The Cleveland Crane and Engineering 
Co., Wickliffe, Ohio has recently de- 
veloped a new type of Tramrail Carrier 
with raise-lower cab. This equipment 
is available in two general forms: one 
form provides for the raising and lower- 
ing of cab and load together, and the 
other provides for the cab and load 
raising and lowering independently of 
each other. 

With a raise-lower cab unit, one 
operator may take care of all operations 
involved in moving materials with an 
electric cab-controlled overhead Tram- 
rail system: attaching load to crane 
hook, detaching, and operation of the 
Tramrail unit. If the materials are of 
such nature that a lifting fork need 
be employed, one operator can also 
handle the entire job just as with a 
crane hook. 


The unit shown has a vertical travel 
of 40 feet for both cab and_ hook. 
Equipment can be furnished for opera- 
tion from much greater heights if de- 
sirable. The load hoist, the cab hoist 
and the carrier are all motorized and 
controlled from the cab. This particu- 
lar unit is so arranged that it cannot 
be traveled until the cab is in the 
high position. 

Tramrail units having cab connected 
to lifting fork or other similar mate- 
rial handling devices, are generally ar- 
ranged so that they may be traveled 
even when the cab is suspended at a 
considerable distance below the car- 
rier. This enables the operator to 
steer the lifting fork into or away from 
the load on the floor or on top of a 
high pile with precision and as the 
situation demands. 

The raise-lower cab carriers are es- 
pecially suitable for the handling of 
kegs, drums, rolls of paper and cloth, 
lumber, sheet steel and many other 
products. They are available for opera- 
tion at various heights and speeds as 
required. 
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D. C. CRANE LIMIT STOP 


Cutler-Hammer, Inc., Milwaukee, Wis- 
consin, announces a new type main cir- 
cuit crane safety limit stop to prevent 
overtravel of the crane hook when 
hoisting. The new device operates by 
means of a counter weighted lever and 
a suspended reset weight. As the hook 
approaches its limit of travel the reset 
weight is raised, thus allowing the 
counter weight to trip the switch. A 
quick make and break mechanism 
opens the normally closed power con- 
tacts to disconnect the motor from the 
line and closes another set of contacts 
to connect a resistor across the motor 
circuit, establishing smooth, quick, dy- 
namic breaking. Taps are provided in 
the resistor to adjust the breaking in 
accordance with the service condition. 
When the limit stop is in the tripped 
position, a by-pass circuit is established 
which permits backing out of the limit 
at slow speed. 

The claims of the new switch are: 
quick make and quick break tripping 
mechanism; completely enclosed case 
withstands rain, snow, ice and dirt: 
neoprene gasket makes switch water- 
proof for outdoor installations; (not 
true in one quadrant); the limit stop 
may be mounted in any of four quad- 
rants; ball or needle bearing through- 
out with provision for greasing; stand- 
ard contactor parts and blowouts are 
used throughout; flexible leads brought 
out through bushings in the case with 
lugs for external connecting. Rating 100 


HP. at 230 volts D.C. 


BOOK ON FOREMANSHIP 


A book titled “Modern Foremanship 
and Supervision Under New Deal Legis- 
lation” has recently been published by 
the Law Research Service of Cincin- 
nati, Ohio. The book explains the 
things which both foremen and super- 
visors must know in order to meet the 
rapidly changing conditions in Ameri- 
can industry which have been brought 
about by new labor legislation. While 
the book is not intended to train men 
completely for supervisory positions, it 
embodies an advance course for the 
specific purpose of training foremen 
and supervisors to perform their duties 
in compliance with New Deal legis- 
lation. 

It is stated that a recent survey 
showed that over 80 per cent of all 
cases under the Wagner Act, the 
Walsh-Healey Act and the Fair Labor 
Standards Act were caused by foremen 
and supervisors who were not familiar 
with proper procedure. An effort is 
made in this book to fully analyze the 
complications arising within the mean- 
ings of the different Acts. 


CATALOGS RECEIVED 
A. P. Green Fire Brick Co., Mexico, 


Mo. A new booklet containing tech- 
nical data on the A. P. Green line of 


a 


AND SUPPLIES 


lightweight insulating fire brick for use 
in direct contact with flame and furnace 
gases. 


Harbison-Walker Refractories Co., Pitts- 
burgh. Two new catalogs; Duro acid- 
proof brick and tile for acid-resistant 
structures; and High Temperature 
Bonding Mortars with a section on the 
characteristics of mortar materials. 


Askania Regulator Co., Chicago. A new 
12 page picture booklet entitled “Evi- 
dence,” showing installation views of 
the Askania jet pipe regulator being 
used to control furnaces in the differ- 
ent industries. For those who are not 
familiar with the hydraulic jet pipe 
principle, Bulletin 100 has been pre- 
pared. 


The Exact Weight Scale Co., Columbus, 
Ohio. An illustrated broadside, “The 
Story of Modern Industrial Weighing,” 
showing the wide range of Exact 
Weight scales most generally used in 
more than fifty-three major industries. 


Flexrock Company, Philadelphia, Pa. 
The fourth edition of the Flexrock 
Handbook on building maintenance. It 
will be sent to any responsible party 
requesting on his business letterhead 
free of charge. 


The American Foundry Equipment Co., 
Mishawaka, Ind., has published four 
circulars in Spanish and Portuguese de- 
scribing their “Dustube” Dust Collec- 
tors and several sizes of their Wheela- 
brator Tum-Blast and Tablast airless 
abrasive blasting machines for metal 
cleaning and finishing. 


PITTSBURGH PLATE CHANGES 
CHEMICAL SALES SET UP 


The Pittsburgh Plate Glass Company 
announces that effective December 1, 
the sale of chemicals manufactured by 
that company will be handled directly 
by its Columbia Chemical Division, 
rather than through its sales subsidiary, 
the Columbia Alkali Corporation. The 
company states that the personnel and 
headquarters of sales executives and the 
sales organization will remain  un- 
changed. The company further states 
that the status of existing contracts of 
the Columbia Alkali Corporation and 
existing distributor relationships will 
not be affected by this change. 





CATALOG & BULLETIN 
SERVICE 


Current catalogs and manufactur- 
ers’ service bulletins reviewed in 
this department may be obtained 
by writing to THE GLASS IN- 
DUSTRY. 
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CURRENT PRICES OF GLASS-MAKING MATERIALS 


FURNISHED BY PRODUCERS. MANUFACTURERS AND DEALERS 


Base Materials 


Barium carbonate (BaCO3), Crude, (Witherite) 
90%, 99% through 200 mesh 
Reduction on precipitated material, $5.00 a ton 
Barium sulphate, in bags 


Barium sulphate, glassmaker’s, carlots, bulk 
f. o. b. shipping point 


Borax (Na,B,07;10H,O) 


Boric acid (HsBO3) granulated 
Calcium phosphate (Ca3(PO,)2) 


Cryolite (NasAl Fg) Natural Greenland 
(Kryolith) 
Synthetic (Artificial) 


Feldspar— (published list prices) 
20 mesh 


Semi-granular 


Carlots Less Carlots 


43.00 46. 00-49.00 


19. 00 24.00 


15.00-16.00 18.00 


“T0215  .027 -. 0295 
"024 —.0295-.032 
048 054 - 0565 
.07 .07% 


.0865-.0875 . 0925 
No supplies available. 


11. 00-13. 25 
11, 50-13, 75 
11, 75-14. 00 
11, 00-13. 25 


L. C. L., (Min. 2 tons) $3.00 per ton additional plus charge for bags 


Fluorspar (CaF2). domestic, ground, 96-98% 
(max SiO:, 244%) 


Bulk, carloads, f. o. b. mines 


Kryolith (see Cryolite) 


Lead Oxide (Pb30,) (red lead) (N. Y.)....... Ib. 
In 5 Ton lots 


Lime— 
Hydrated (Ca(OH):-MgO) (in paper sacks) ton 
Burnt (CaO-MgO) ground, in bulk 
Burnt, ground, in paper sacks 
Burnt, ground, in 180 Ib. drums .... Per drum 
Kiln Dried (CaCO3-MgCOs) 10x30 mesh. .ton 
Kiln Dried (CaCO3-MgCOs) 16x120 mesh. ton 
Nepheline Syenite, f. o. b. shipping point... .ton 
Potassium carbonate— 
Calcined (K2CO 3) 96-98% 
Hydrated 80-85% 
Salt cake, glassmakers (Na2SO,) i in bags.. 


Sodium nitrate (NaNO;)— 
Refined (gran.) in bbls 
95% and 97% 


Special Materials 


Aluminum hydrate (Al (OH)3) 

Aluminum oxide (A1203) 

Antimony oxide (Sb2O,3) 

Arsenic trioxide (As,O3) (dense white) 99%. . .Ib 
Barium nitrate (Ba(NO;)) 

Pyrophyllite, (20% Al;O3) 

Sodium fluosilicate (Na,SiF¢) . 

Tin Oxide (SnOj) in bbis. 

Titanium Oxide (ceramic grade) 


Be Rs dn eudUiabrenpacceecdees 
Pi Renncheiatetestesses eee 
Zinc Oxide (ZnO) 
American process, Bags. 
White Seal, 150 Ib. bbis....... eepecnage 
CE I. civic s'nnn caneciencces ++ lb. 


Red Seal, bags. ....+0+.eeeeeeee 


Zircon 
Refined Granular (Milled .01-.02c higher). 
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40. 00-42. 50 


15.00 
- 0675 


. 0575 


18.00-20.00 25.00 


Open price. 
12.00 
.09-.0934 
-54 


-124-.12% 
-12%-.13 


- 06% 
-09% 
- 08% 
-09 
- 08 


07-.08 





Coloring Materials 


Barium selenite (BaSeOs) 
(Commercial, 25% Selenium). ..... paamecie 


Cadmium sulphide (CdS)... 


Cerium hydrate— 
100 Ib. drums and 600 Ib. barrels 


Chrome Oxide Green. 400 Ib. bbls 
Chromite (99% through 200 mesh) 
Chromite ore (air floated) 


Cobalt oxide (Co20,3) 
350 Ibs. or more, Ib. 
Less than 350 Ibs., Ib. 


Copper oxide— 
Black (CuO) KEN Mbas nen eee Extiatovees 
Black sempend. 

Iron Oxide— 


Black (FesO,) 
Iron Chromate 
Lead Chromate (PbCrQ),) in bbls 
Manganese, Black Oxide (Caucasian) 


Neodymium oxalate, 50 Ib. drums 
Nickel oxide (NigO3), black 
Nickel monoxide (NiO), green 


Potassium bichromate (KeCryO7)— 
Crystals and Granular 
Powdered 


Potassium Chromate (KeCrO,) 100 Ib. kegs... 
Powder blue 


Rare earth hydrate— 
100 lb. drums 


Selenium (Se) In 100 Ib. lots 
In lesser quantities 


Sodium bichromate (NagCr2O7) 
Sodium chromate (NagCrO,) Anhydrous 
Sodium selenite (NagSeO3) 


Sulphur (S)— 


Flowers, in bbls Per 100 Ib. 


Per 100 Ib. 
Flour, heavy, in 250 Ib. bblis.....Per 100 Ib. 


Uranium oxide (UQ,) (black, 96% U2Og,) 100 


American Ground Italian FFF, FF, F....lb 
0, 0%, 4, 1.. 


UE TE os: dcic ove civeses ceryerery | 
Rotten Stone, (Domestic)............. ional 
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- 60 

- 22-.25 
45.50 
58.00-73.00 


1.75 
1.85 


. 07-07% 
.0834-.085¢ 
1.50-1. 65 


1.65-1.85 
1.65-1.85 


3. 70-4. 10 
3. 35-3. 75 
3. 25-3. 65 


2.55-2.75 
1.65-1.85 


open 
price 
Open price. 
.03% 


-16 
-18 
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CONTRACT with 
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NOW for your 1941 


COLORS, CHEMICALS 
and OILS 


Dependable and uniform Colors, Chemicals and Oils are 

essential for good ware. ® "Ceramic" control methods, 

experienced production and laboratory personnel, and 
hou th a modern efficient production methods assure the utmost 
in uniformity and dependability. Large warehousing space, 
excellent shipping facilities and customer interest assure 
prompt delivery. 


"Ceramic" supplies 


includes: 


Aluminum Hydrate 

Antimony Oxide 

Barium Carbonate Colors, Alkali Resisting Iron Oxides Squeegee Oil 

Bone Ash Colors, Screening Kryolith, Greenland Powder Blue 
Cadmium Sulphide Colors, Weatherproof Manganese Dioxide Sodium Antimonate 
Cerium Hydrate Copper Oxide Mills, Bronze Grinding Sodium Selenite 
Chromium Oxide Fluorspar Nickel Oxide Sodium Silico Fluoride 
Cobalt Oxide Ices, Colored French Fat Oil Uranium Oxide 
Colors, Acid Resisting Ices, Crystal Oil of Copaiba Zinc Oxide 


‘Ceramic.’ COLORS 
CERAMIC COLOR & CHEMICAL MEG. CO. 
NEW BRIGHTON.PA..US.A. 
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BRASHEAR CELEBRATION 

Monday, November 25, was “Brashear Day” in all Pitts- 
burgh educational institutions, and group meetings were 
held in honor of the One-Hundredth Birthday Anniver- 
sary of “Uncle John” Alfred Brashear, the steel-worker 
who became a scientist and humanitarian. A dinner, 
held that night at the William Penn, was built around 
a theme of “The Lens Maker.” Guests of honor included 
Dr. G. V. McCauley of the Corning Glass Works and Mr. 
Edward Pandray of the Westinghouse Company. The 
small frame building which was Brashear’s workshop 
was dedicated to his memory November 23 and this cere- 
mony opened the three-day celebration. 





Season's Greetings 
and 


Best Wishes 


from 


Charles €Cisler 


President 
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EISLER ENGINEERING CO. 


742 SOUTH 13TH STREET 
(Near Avon Avenue) 


NEWARK, N. J. 
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MONOPOLY SUIT 
(Continued from page 519) 


come close to $4,200,000. At the Cleveland meeting, ‘this 
was whittled down to $16,500,000, a figure that was 
found acceptable to most of the licensees. However, Mr. 
Arnold found the figure still too high; he took the posi- 
tion that the Hartford assets were acquired by the opera- 
tion of an unlawful conspiracy and that the company’s 
stockholders therefore should not be permitted to profit 
to what he considered was an excessive degree. His 
idea of a purchase price was said to be approximately 
$12,500,000. 

The Cleveland meeting could not settle this one con- 
troversial point; but as it was evident that all minds 
eventually would meet upon some figure, the conferees 
adjourned, believing nothing of a very serious nature 
stood in the path of a consent decree. True, the matter 
of Hazel-Atlas contract with Hartford had not been 
settled; but this too was only a dollars and cents prob- 
lem that would yield to negotiation. 


One can imagine the general consternation a few days 
later when Mr. Isseks submitted 12 new demands.* More 
conferences were held, one of them in New York; but 
while it is reported that 11 of the 12 differences were 
ironed out, there was no agreement on the twelfth point. 
And such was the state of affairs when November 26th 
rolled around, the date upon which the court had or- 
dered the litigants to report their findings. 

With tempers high and in an atmosphere strained and 
tense, the Toledo Federal Court opened its session at 2 
P.M. of November 26. Mr. Isseks, who first had the 
floor, requested that F. Goodwin Smith, president of 
Hartford-Empire Co. be sworn as the first witness. He 
said that since the defendants and the Government had 
not reached an agreement on what he termed a vital 
issue, there could be no further reason for argument be- 
fore the court by defense attorneys. 


Judge Kloeb, however, thought differently, and per- 
mitted a full discussion and report on negotiations to date. 

It was then reported that the final deadlock had oc- 
curred upon the question whether any new enterprise 
which might desire to enter the glass container manu- 
facturing industry in the near or distant future should 
be permitted to do so without sharing the costs to be 
borne by the Institute’s charter members. 

Hugh Laughlin, attorney for Anchor-Hocking, and a 
recognized spokesman for the smaller firms,* said that 
the Government’s demand that new interests be admitted 
to membership in the Institute free “from now on” 
amounts to subsidization of new competition by the 
firms which now operate on licenses from Hartford, and 
who must make the original investment by which that 
firm would be liquidated. 

Considering the pessimism with which the session closed 
on November 26th, it is easy to imagine the surprise of 
everybody when next morning Mr. Isseks announced an 
agreement had been reached. Now, all depends on the 
outcome of the proceedings on December 1. 





‘There was a note of irony in the fact that the final impasse should 
be between the Government and the small licensee, particularly as the 
latter had not been named as defendants and that the Government from 
the first has painted them as the victims of the larger corporations. 

Mr. Isseks denied that the 12 demands were new. He stated they 
had been in discussion for many weeks. 
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TRIBUTE TO OVERMYER MOLD CO. 

ON ITS TWENTIETH ANNIVERSARY 
Winchester, Indiana, paid honor to its leading citizen, 
Chester P. Overmyer, last month, in one of the most 
impressive tributes ever witnessed in that city. The 
occasion was the twentieth anniversary of the Overmyer 
Mold Company, which has grown from the humblest of 
beginnings to become the leading industry of Winchester 
as well as the largest manufacturer of glass molds in 
the United States. 

Befitting the occasion, business men of Winchester des- 
ignated the week of November 18 as “glass week,” and 
practically every merchant exhibited displays of glass 
ware, glass-making molds, and glass packed products 
in their window. Glass week reached a climax on Sat- 
urday night in a big dance given to the 450 officers and 
einployees of the Overmyer organization. 

On Friday, a banquet was held to which more than 
300 were invited. Glassmen from all over the country 
attended, including representatives from Anchor-Hock- 
ing, Armstrong, Ball Brothers, Foster-Forbes, Hartford- 
| mpire, Knox, Indiana Glass, and Owens-Illinois, as well 
as The American Flint Glass Workers Union, Glass 
hottle Blowers Association, and other labor organiza- 
tions. E. G. Ackerman, manager of the Glass Container 
\ssociation, was the principal speaker. An elaborate 
entertainment, which included a floor show, culminated in 
a presentation ceremony in which Mr. Overmyer was 
presented by Mr. Longnecker with a book containing 
the signatures of every one of his employees. Key men 
in the organization were introduced by vice-president 
Donald S. Haines, secretary-treasurer Mort Longnecker, 
and directors C. O. Briner and C. P. Overmyer, Jr. Presi- 
dent Overmyer responded with a talk in which he traced 
the highlights of the company’s history, which began 
on November 26, 1920, with an organization consisting 
of himself and two men. 

Master of Ceremonies at both the banquet and dance 
was Hal Moffett of the Knox Glass Company, Jackson, 
Miss. Before becoming a glassman, Mr. Moffett had 
won renown on the radio and stage both as a musician 
and idea man. Besides extending a two weeks’ leave of 
absence to Mr. Moffett in order to prepare for the cele- 
bration, Knox Glass Co. sent a delegation of important 
executives from Jackson: Mr. and Mrs. E. F. Under- 
wood and Mr. and Mrs. Frank Hicks. 

Another highlight of the ceremonies on Friday was a 
“one man parade,” in which Mr. Overmyer discharged 
an election bet by leading an elephant around the Square 
of Winchester. The elephant was embellished with a 
huge placard bearing the legend “what you buy, buy 
in glass.” 

This publication and the entire glass industry join 
with the citizens of Winchester in extending felicitations 
to the Overmyer personnel over the successful operation 
of their business, which has brought not only much 
deserved prosperity to the organization but which has 
contributed notably to the advancement of the art of 
glass making. 








FOR SALE 


One used EA-4 “Lancaster" Mixer with skip hoist. For par- 
ticulars write Chas. Taylor Sons Company, Cincinnati, Ohio. 














WALSH 
CAST-FLUX 


The Vacuum- 
cast flux block 
of superior 
quality. 


Walsh Cast - Flux 
blocks are ma- 
chine-trued to ex- 
act size and shape 
after burning. 


THEY LAST LONGER 


The excellent results obtained in numerous 
tanks melting various types of glass has defi- 
nitely established the efficiency and economy 


of Walsh Cast-Flux blocks. 


Walsh Cast-Flux has a dense, uniform struc- 
ture; it is burned at higher temperatures, is 
thoroughly bonded and possesses a low coeffi- 
cient of expansion. 


Walsh Cast-Flux blocks meet the most rigid 
requirements for tanks operating at higher 
temperatures . . . they insure greater tonnage, 
higher quality glass, freedom from defects, 
longer life and maximum economy. 


WALSH REFRACTORIES 
CORPORATION 


Manufacturers of Refractories for the glass industry 
for over 50 years 


4428 North First Street 
St. Louis 


Missouri 
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SODIUM SULPHATE 


Exceptionally High Purity 
e Anhydrous e Iron Free 






SALT CAKE - 


* 


Write for 
Analyses and Prices 


DESERT 
CHEMICAL CO. 
4031 GOODWIN AVE. 
LOS ANGELES, CALIF. 


DINNER TO R. R. SHIVELY 


About 50 glassmen were guests of Mr. C. E. Frazier, 
president of Frazier-Simplex, Inc., at a dinner given in 
honor of Dr. R. R. Shively, vice-president of the B. F. 
Drakenfeld Co., at the George Washington Hotel, Wash- 
ington, Pa., on October 29th. Dr. Ross C. Purdy, sec- 
retary of the American Ceramic Society, presented Dr. 
Shively with the Gold Fellowship Key of the Society, a 
degree to which he had been elevated at the last annual 
meeting in Toronto. Francis C. Flint, Hazel-Atlas Glass 
Co., was toastmaster and J. Earl Frazier, Frazier-Simplex, 
Inc., master of ceremonies. Short addresses were also 
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made by E. Ward Tillitson of Mellon Institute and Irwin 
F. Zeiller of the B. F. Drakenfeld Co. 

The spirit of the occasion reflected the Halloween 
season in which the dinner was held, as the picture shows. 
Among the guests were James E. Duncan III, Fred W. 
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INTRODUCES A FELT EXPERT 


The man who sends in an American Felt Company card is worth 
seeing. He is not a “casual” caller. He will have new, late 
facts from the field or from the laboratory to pass on to you for 
the betterment of your product or the curtailment of costs. He 
will give you bedrock informaticn on time or Jabor-saving pos- 
sibilities through the use of Fert. American Felt Company rep- 
resentatives are salesmen ... good salesmen .. . their aim is to 
counsel with you as to the precise FELT you need for each specific 
job. When you are using the proper FELTs you are a satisfied 
Fett user. They will then take their chances of selling you 
American Felts. 


American Felt 
Company 


MARK 


General Offices: GLENVILLE, CONN. 

Plants at Glenville, Conn., Newburgh, N. Y., Franklin, Mass., 
City Mills, Mass., Detroit, Mich. 
Manufacturers of Polishing Felt, Scratch Wheel Felt, 
Polishing Wheels, Glass Setting Strips, Blocking Felt, 

Channel Felt, Table Cover Felt. 





Mowry, E. E. Marbaker, Harold M. Brenner, Frank 
Jansma, William J. Iarns, Ray Andrews, Victor H. Rem- 
ington, Chauncey T. Frazier, William M. Killingsworth. 
E. W. Campbell, L. S. Longemaker, E. A. Hinkins, Nor- 
man L. Niece, J. M. Lambmie, J. M. Hammer, Harley 
Grimm, W. R. Malkin, George A. Aitken, C. A. Peterson, 
S. W. McNulty, Nevin Davis, Lewis K. Evans, Harold 
Miller, Anthony Sedenka, James Ablard, J. Clair Kelly, 
Fred Heinle, Wesley Evans, John Leach, John Bainer, 
James R. Chambers, L. P. Forman, H. D. Menoher, A. W. 
Dodge, and J. F. Kehe. 


SILVERMAN PRESENTS GLASS OF TOMORROW 


The Pittsburgh Section of the American Chemical So- 
ciety is sponsoring a popular public lecture on “Glass: 
Today and Tomorrow” by Dr. Alexander Silverman, 
Head of the Department of Chemistry in the University 
of Pittsburgh, Wednesday evening, December 11, at 8 
o’clock in Carnegie Music Hall, Pittsburgh. 

The lecture will be illustrated with exhibits from the 
Glass Center in the New York World’s Fair and from 
the Glass House in the Town of Tomorrow. A number 
of industries are preparing special exhibits for the oc- 
casion, including the last word in lighting, heating, and 
interior decorating. After reviewing recent developments 
in the glass field, Dr. Silverman will indicate what we 
may expect of glass for the future. 

The same lecture will be presented in Philadelphia, 
Pa., on Wednesday evening, December 18, in the Frank- 
lin Institute. 
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COURT UPHOLDS L-0-F 


More than six years of patent litigation between the 
Celluloid Corp. and the Libbey-Owens-Ford Glass Co., 
over patents involving methods of laminating glass, 
neared completion on November 22 when special master 
Amos L. Conn presented his report to the Federal Court 
at Toledo, O. Mr. Conn ruled in favor of the defendant 
glass company on most aspects of the case. 

On October 23, 1934, the Celluloid Corp. charged 
Libbey-Owens-Ford with infringement of its “Walsh 
patent,” which it claimed was the original method of 
making laminated (safety) glass. Special master Conn 
found that the Walsh patent was “not useful” and that 
patent did not contain sufficient disclosures of method, as 
applied to the automobile industry. However, he did up- 
hold three of the plaintiff's claims with respect to manu- 
facturing laminated glass for other purposes. 

The stenographic record of this case covered more than 
1.100 pages and is considered perhaps the most volumi- 
nous of any in the local files. 

Exceptions to the special master’s report were filed on 
November 28, and the hearing for these has been set 
or December. It is expected that Judge Kloeb will be 
able to announce before the close of the year whether 
he approves Mr. Conn’s report. 


@ A joint meeting of the Virginia Chapter of Keramos 
and of the V.P.I. Student Branch of the American 
Ceramic Society was held at Virginia Polytechnic Insti- 
tute on November 8th. 


REFRACTORY DISINTEGRATION 
(Continued from page 522) 


action is greater when the carbon monoxide concentra- 
tion is highest. 
oxide is in a free uncombined state. 
more pronounced between 420 and 470 deg. C. 


3. Catalysis occurs only when the iron 
4. The action is 


To prevent disintegration, fire brick should be made 
with naturally pure clays, but when such clays cannot be 


obtained, the clay should be freed from objectional iron 
compounds by a treatment that will yield a commercially 
pure clay. 


One of the larger refractory manufacturers 
has attacked the problem by making a fire brick that is 
low in iron and then burning it further in a reducing 
atmosphere, thus converting the ferric oxide present into 
ferrous oxide. This material is moderately priced and 


can be used with little fear of disintegration. 


1For a on this reaction see: 
T. F. E. Rhead and R. V. Wheeler, 
ea” — 2CO = 
1910 


“The ” Effect of ,, Pemperature and Pressure on the 
2CO = CO. + C,” ibid, 99, 1140-53 (1911) 

“The Rate of Recon of Carbon Dioxide by Carbon,” ibid., 101, 
831-45 (1912). 

“Bernhard Osann, “Der experimentelle Nachwets der Schachtzerstorung 
in. Hochofen durch ausgeschiedenon Kohlenstoff,” Stahl u. Eisen, 27, 
1626-8 (1907). 

®B. M, O’Hara and W. J. “The Disintegration of Refractory 
Brick by Carbon Monoxide,”’ Amer. Ceram, Soc., Vol. 6,904 (1923). 

‘S. N. Phelps, “The Effects of Chlorine, Sulphur Dioxide and Cari bon 
Monoxide upon ‘Various Refractories,” Amer. Refractories Institute Tech- 
nical Bulletin No, 9, (1927). 

"A. E. R. Westman, “Effects of Reducing Gas on Transverse Strength 
of Fire Brick,” Jour. Amer. Ceram. Soc., (1928). 

*Bertram C. Ruprecht, R. H, H. Pierce, and Fred A, Harvey, “A 
Study of the Effect of Natural Gas and Hydrogen Upon Various Refrae- 
tories,” Jour. Amer. Ceram. Soc., Vol. 17, 7 (1934). 


“The Effect of Temperature on 
CO.+C,” Jour. Chem. Soc., 97, 2178-89 


Equilibrium 


Darby, 
Jour. 





A 3-bucket train of batchen- 
route to doghouse. Electric- 
ally-driven bucket pusher is 
floor controlled. 


More than 3,000 tons of batch 
materials is handled daily in 
various glass plants on Cleve- 
land Tramrail equipment. 


Other products: CLEVELAND CRANES « 
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a7 YOR UNIFORM GLASS 
) 24 HOURS A DAY 


The real reason why the quality 


daa a 


of glass varies greatly in many 


plants is that the batch is not uniform. 


Studies have proven that with 
usual batch-handling methods the 
analysis of batch varies between wide 
limits. This, of course, results in a 
more inferior product and consider- 
able loss. 


A Cleveland Tramrail batch-hand- 
ling system makes it possible to get 
batch that is uniform 24 hours a day. 

CLEVELAND TRAMRBAIL DIVISION 


TWE CLEVELAND CRANE & ENGINEERING CO 
1161 Depot Street Wickliffe, Ohio 





« STEELWELD MACHINERY 





























COLORS that Cell ! 





® Colors from HOMMEL give extra attractiveness to your products 
—lend an unusual richness that SELLS. Hundreds of satisfied 
customers use eye appealing HOMMEL shades for finest results. 


Transparent and Opaque—Enamels and Fluxes—Liquid Lustre 
Colors—Acid and Alkali Resistant—Ices—Squeegee Colors—Bur- 
nish Gold and Silver. 


Complete line of Glassmakers Chemicals including Barium Car- 
bonate—Borax—Cadmium Sulphide—Feldspar—Fluorspar—Man- 
ganese Dioxide—Potassium Bichromate—Soda Ash—Sodium Ni- 





trate—Uranium Oxide. 


THE O. HOMMEL COMPANY 
209 FOURTH AVENUE, PITTSBURGH, PENNA. 
Factory: CARNEGIE, PENNA, @® New York Office: 200 WEST 34th ST 
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GUNITE A-CA 
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(A Glasshouse Castings 


Write us today for details 


.. 


4 
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GUNITE 


Established 1854 


~~ bos 


FOUNDRIES CORPORATION 
ROCKFORD 


ILLINOIS 














GLASS INSPECTION 
with the Polaroid 





Spectacle 
type 
polariscope 


bo polarizing spectacle, mounted in unit 
with sensitive tint plate of 565 millimicrons, 
presents an absolutely uniform field of large 
aperture, strains showing up in sharply defined 
and correct colors. 


Standard size apertures are 6’’ diameter and 
12” diameter; but any special size to meet your 
requirement can be made. They are all light in 
weight and a leather case can be furnished 
where required. The 6” unit is suggested for 
either plant inspection uses or—as a portable 
unit for the trouble shooter or the salesman 
where a large aperture, compact unit of light 
weight is desirable. 


THE POLARIZING INSTRUMENT CO. 
630 Fifth Ave. (Rockefeller Center) New York City 
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KYANITE 


the modern batch material 


AS a source of alumina Kyanite to- 
day is being given major considera- 
tion. Its value has been proven be- 
yond question in plants where low 
alkali glasses are produced. 


Celo Kyanite is of uniform quality 
and competitively priced. Depend- | 


able service and delivery are assured. 


CELO MINES, Inc. 


BURNSVILLE * NORTH CAROLINA 





Send for technical information to 











FORTER-TEICHMANN CO. 


Engineers and Contractors 


for 
The Glass Industries 


E-X-€-L-U-S-1-V-E-L-Y 





119 Federal Street, Pittsburgh, Pa. 
Phone FA 1445 Cable ‘‘Forter”’ 
































Designed to meet your individual requirements 
SEND FOR BULLETIN 


RANSOME CONCRETE MACHINERY Co. ¢@ 


DUNELLEN, NEW JERSEY 


INDUSTRIAL DIVISION 


Ransome. 
Specialized MIXERS 


for the 


Glass Industry 


meet modern requirements 
because they are: 


® Fully Dustproof 
® Self Cleaning 


@ Designed to Produce 
a More Uniform Mix 


’ 
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BUILDING MIXERS FOR NINETY YEARS 
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Tank Blocks 


by Laclede-Christy, St. Louis 


For twenty years we have maintained a Mellon Institute 


Fellowship; for a longer period we have operated our 


own scientific laboratory . . . for just one purpose: to 


increase the service of L-C Tank Blocks. 





PY I @ Konitete ileaii 


THE ONLY SELF-CONTAINED, DIRECT READING 
OPTICAL FOR GLASS AND CERAMIC PLANTS 


The waste and spoilage that result from guesswork 
concerning temperatures represent dollars that might 
just as well have been thrown in the furnace. PYRO 
takes all the guesswork out of temperature reading; 
it is a LIGHT WEIGHT (3 lbs.) SELF-CON- 
TAINED, DIRECT READING, sturdy unit made to 
stand rough oe, but it is absolutely ACCURATE and 
DEPENDABL 
Unique AR enables operator to rapidly 
determine temperature even on minute spots, fast 
moving objects or the smallest streams. 
Stock Ranges 1400-5500° F. 
Write for our new Catalog No. 80 


THE PYROMETER INSTRUMENT COMPANY 
108 Lafayette Street New York, N. Y. 








THE SHARP-SCHURTZ 
COMPANY 


CHEMISTS AND CONSULTING 
ENGINEERS 


FOR THE GLASS INDUSTRY 


LANCASTER, OHIO 








MIN-OX 


The Binney Castings Company 
Originators of Alloys for Glass Moulds 


2555 Dorr Street Toledo, Ohio 

















GLASS SPECIALTIES 


Transparent Colored Blown Sheet Glass 
Solid Pot Opal Blown Sheet Glass 
Flashed Opal Blown Sheet Glass 
Colonial Antique Colored Glass 
Heat-Ray Resisting (Cool Glass) 
“TWIN-RAY”—the 

scientific illuminating 

glass. 


L. J. 

HOUZE 

CONVEX GLASS CO. 

Point Marion, Pennsylvania 

New York Office: 110 West 40th St. 


Chicago Office: 1597 Merchandise Mart 
“IF IT’S MADE OF GLASS, ASK US FIRST” 











THE OTTAWA 


OTTAWA. 











SILICA - CO MPANY 
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OPERATING YEAR AROUND 
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NORTH AMERICAN 


COMBUSTION 
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CLEVELAND, OHIO 











NORTH AMERICAN 


MANUFACTURING COMPANY 
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Hit or miss methods of selecting soda ash, caustic 
potash and other alkalies you require for glass making 
have gone out of date. 

Today, there are five important requirements to be con- 
sidered when you place your order for an alkali . . . 


QUALITY—Solvay Alkali sy is assured. The 
oldest and largest alkali producer . . . Solvay has 
established the quality standards of alkalies for years. 


FORM OF PRODUCT —Many Solvay Alkalies 
are produced in various forms to meet your specific 
requirements. 


UNIFORMITY —No hit or miss methods here— 
Solvay Alkalies are always as specified ! 
DISTRIBUTION—Three huge Solvay Plants in 
important industrial centers and many stock points 
assure efficient and on-time deliveries. 


SERVICE—Do you have problems .in alkalies? 
Solvay Technical and Engineering Service Division 
is maintained to help you. 





, 


SOLVAY DUSTLESS CALCINED 98-100% 
POTASSIUM CARBONATE 


SOLVAY GROUND CAUSTIC POTASH 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by 
The Solvay Process Company 


40 RECTOR STREET NEW YORK, N. Y. 
BRANCH SALES OFFICES: 


Charlotte . Chicago . Cincinnati . Cleveland . Detroit 
New York . Philadelphia . Pittsburgh . St. Louis . Syracuse 





Boston . 
New Orleans . 
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Rolled Sheet Glas: 
Machines 


Grinding and Polishing Tube-Drawing 
Equipment Machines 


Batch Mixing and Storage Gas Producers—Coal Handling Machinery 


GLASS MELTING FURNACES 


- Amsiern-Morton Company 


FULTON BUILDING ° PITTSBURGH, PA. 


THE GLASS INDUSTRY 








